pH dependence of the blocking activity of carbisocaine and its derivatives.
The blocking activity and pH dependence of carbanilate local anaesthetics, carbisocaine and its homologues, were tested on isolated rat sciatic nerves at pH 6.0, 7.2 and 8.4. Carbisocaine blocked the compound action potential more strongly than the derivatives with shorter alkoxysubstituents. The blocking potency of shorter derivatives increased with the rise of external medium pH, whereas the activity of carbisocaine increased with decreasing external pH. Quaternary compounds applied in the external medium were able to block the action potential, but in higher concentrations and with a longer half-time than their tertiary analogues. The blocking potency of quaternary derivatives correlated well with the length of the alkoxysubstituent and thus also with their lipophilicity. Extracellular pH did not consistently change the inhibitory effect of quaternized derivatives. These observations support the view that the lipophilicity of local anaesthetics is one of the possible factors determining their anaesthetic activity and the pH dependence of their effect.